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1. INTRODUCTION 

The United States Environmental Protection Agency (U.S. EPA) tasked the Weston Solutions, 

Lie. (WESTON®) Superfund Technical Assessment and Response Team (START) with 

performing oversight and asbestos air monitoring for the continued Phase II removal action 

(2006 removal action) at the Westem Mineral Products (WMP) Industrial sites, located in 

Mirmeapolis, Minnesota. This removal action was initiated to mitigate the threats posed by 

asbestos contaminated soil present at the WMP Industrial Facility and surrounding residential 

properties. The Emergency and Rapid Response Services (ERRS) contractor was Earthtech. 

The ERRS contractor was responsible for the management and performance of excavation and 

restoration activities conducted at the properties. 

Generally, the WMP Industrial sites targeted were residential properties surrounding the WMP 

Industrial Facility that had localized areas of asbestos soil contamination, as identified through 

visual inspection and confirmed through laboratory analysis of surface soil samples. Most 

cleanup properties were identified within a 0.5-mile radius of the WMP Industrial Facility; 

however, cleanup properties were identified as far as 30 miles from the WMP Industrial Facility. 

During October 2006, removal actions were continued at the WMP Industrial Facility (hereafter 

referred to by Household Identification [HHID] #1653). Previous Reports summarizing the 2000 

Phase II removal action (2000 removal action) indicated the majority of the HHID #1653 

property was remediated to completion (Westem Mineral Products Site Phase II Soil Sampling 

Report [Roy F. Weston, 2001]). Hov/ever, the Phase II removal actions were continued at the 

WMP Industrial Facility (hereafter referred to by Household Identification [HHID] #1653) in 

response to the visual identification of contamination within a 20-square-foot area located 

between the main building and the westem silo that indicated that portion of the site was not 

included in the 2000 removal action. This indication was confirmed by the Westem Mineral 

Products Site Phase II Soil Sampling Report (Roy F. Weston, 2001), along with interviews with 

the property owner. This Work Zone Air Sampling and Monitoring Report details the sampling 

process design, sampling methodologies, sample ID system, and sample documentation 
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completed during this removal action. Brief summaries of analytical results and conclusions are 

also included within this report. 

2. SAMPLING PROCESS DESIGN 

Air monitoring consisted of air sampling which was administered at the HHID #1653 property 

during the 2006 Phase II removal action (2006 removal action) to confirm the effectiveness of 

dust control measures conducted during excavation activities. Another purpose of air sampling 

was to assess the actual or potential exposure pathways as indicated in the Conceptual Site 

Exposure Model (Attachment A) as compared to the site specific air quality objective (AQO) 

stmctures per cubic centimeter (S/cc). Results of air sampling were used to identify the type and 

amount of airborne asbestos fibers generated during excavation activities. Air sampling 

locations vvere located at the perimeter of excavation. The placement, number, and frequency of 

air samples collected during excavation activities was determined at the discretion of the U.S. 

EPA START member in accordance with the procedures set forth in the Environmental 

Sampling for Asbestos - Work Zone Air Sampling in Residential Areas for Tremolite-Actinolite 

Asbestos Fibers (Roy F. Weston, 2002). 

3. SAMPLING METHODS 

A U.S. EPA START member collected air samples during the excavation work phase during the 

2006 removal action at HHID #1653. Although it would have been ideal to collect clearance 

samples after two or three days of dry weather when winds were greater than 10 miles per hour 

(mph), this was not always possible due to the project time constraints. 

Air samples were collected by drawing air through a 25-millimeter-diameter mixed cellulose 

ester filter three-piece cassette with a pore size of 0.45 microns (|Jm) using high-flow air 

sampling pumps. The filter cassettes were constructed using electrically conductive extension 

cowls to minimize electrostatic effects on sample collection. Filter cassettes were positioned at a 

height that would approximate a person's breathing zone (4.5 to 5.5 feet above ground level) and 

I:\WO\START3\36906RPT.WPD 2 077-2A-AAGT 

This document was prepared by Weston Solutions, Inc., expressly for U.S. EPA. It shall not be released or disclosed in whole or in part 
without the express, written permission of U.S. EPA. 

file://I:/WO/START3/36906RPT.WPD


Westem Mineral Industrial Site - Phase II 
Work Zone Air Sampling and Monitoring Report 

Revision: 0 
DCN: 077-2A-AAGT 
Date: March 13, 2007 

Page:3 of 6 

were oriented towards the ground at approximately a 45-degree angle. The high-flow air 

sampling pumps were set at flow rates between 10 and 16 liters per minute (L/min). Flow rates 

above 16 L/min were avoided due to the risk of damage to the filter, leakage of air around the 

filter, or damage to asbestos structures as discussed in the U.S. EPA Environmental Response 

Team (ERT) Standard Operating Procedure (SOP) 2015, Asbestos Sampling (U.S. EPA, 1994) 

located in Attachment B. 

The flow rates of the sampling pumps were measured immediately before and after each 

sampling interval using a rotameter that had been previously calibrated to a primary calibration 

unit. The results of this calibration and the corresponding rotameter-specific correction curve 

and equation (Attachment C) were considered when estimating the actual flow rates for each 

sample. The average of the pre-and post-sampling final flow rates was used to calculate the final 

air volume. Sample volumes during the 2006 removal action at the HHID #1653 property 

ranged from 3,237 to 3,538 liters per sample. 

The parameters for sample collection depended on the following factors: the project-specific 

AQO of 0.001 S/cc, levels of asbestos in the air, and the level of interfering non-asbestos 

particulates in the air. Although target volumes ranged from 3,500 to 4,500 liters per sample, 

actual sample volumes were influenced by weather conditions and the potential for overloading 

due to excavation activities. Table 1 presents altemative air flow rate conditions based on 

differing sampling and analysis conditions needed to achieve different sensitivities. The 

collection conditions in the shaded row correspond to the target conditions for this project. The 

sampling results are estimated to have a detection limit of approximately 0.0004 (dependent on 

the ratio of long fibers to total fibers and on the level of interfering non-asbestos particulates). 

The details of the sampling methods are provided in the U.S. EPA, ERT SOP 2015 Asbestos 

Sampling document (U.S. EPA). Ah sampling methodologies were also used in accordance with 

the procedures set forth within the START Residential Asbestos Remediation Work Plan (Roy F. 

Weston, 2001) and the Westem Mineral Products Site Sampling and Quality Assurance Project 

Plan (Roy F. Weston, 2001). WESTON START conducted air sampling and provided 

documentation of the sampling activities. 
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3.1 SAMPLING IDENTIFICATION SYSTEM 

Each air sample was assigned a unique sample identifier. The sample identifier used consisted of 

the following components: 

Sample Matrix Identifier - A one-digit code to identify the matrix of sample collected, 
the code "A" corresponds to air samples. 

Analysis Method Identifier - A one-digit code to identify the analytical method used for 
sample analysis, the code "T" corresponds to the transmission electron microscopy 
(TEM) method. 

Sample Date Identifier - A six-digit code to identify the sampling date; the code consists 
of the month (two-digit format), day (two-digit format), and year (two-digit format). 

Work Identifier - A two- or three-digit code to identify the type of work completed when 
the sample was collected. "EX" identifies the work as excavation. 

Work Site Identifier - A numeric code corresponding to the HHID of the work site. 

Sampling Location Identifier - A code corresponding to the site-specific location and the 
alphabetic daily count of the samples. 

For example, the sample ID AT-101706-EXINDA is comprised of the following components: 

A 

T 

101706 

EX 

IND 

A 

Air sample 

TEM analytical method 

October 17, 2006, date of collection 

Excavation work site 

HHID #IND work site (IND = 1653 for this project) 

Sample location A 

3.2 AIR SAMPLE DOCUMENTATION 

Air sampling forms were completed for every sampling event. These forms included the 

following information: date, time, location, sampling persormel, sample identification numbers, 

pump identification numbers, begiiming and ending air flow rates, sampling start and stop times, 

commutative run times and final volume. The results of primary calibration on the rotometer and 

the corresponding rotameter-specific correction curve and equation were incorporated in the air 

sampling forms. An example of an air sampling form and sample location map are provided in 

Attachment D. 
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During the removal action, all air samples were stored in an upright position within a dedicated 

sample container until they were shipped to STAT Analysis Corporation (STAT), located in 

Chicago, Illinois, under chain-of-custody protocol. The chains-of-custody used during this 

project are provided as Attachment E. STAT is accredited by the United States National Institute 

of Standards and Technology National Voluntary Laboratory Accreditation Program. STAT's 

(U.S. NIST NVLAP) certificates of accreditation are provided in Attachment F. The sample 

analyses complied with the Code of Federal Regulations, Title 40, Chapter I, Subchapter R, Part 

763, Subpart E, Appendix A, Section II, as amended through October 30, 1987. 

Summaries of climatological data for October 2006 are included as Attachment G. The 

summaries were obtained from the Central Region of the National Weather Service (2006) and 

were collected to identify possible correlations between climate conditions and elevated airbome 

asbestos concentrations. 

Photographic documentation collected throughout the removal action process by the U.S. 

START member is provided as Attachment H. 

4. ANALYTICAL METHOD REQUIREMENTS 

All air samples were analyzed by the TEM method using the Asbestos Hazard Emergency 

Response Act (AHERA) protocol. The TEM sampling method identifies the specific type of 

asbestos fibers in a sample including: actinolite; amosite; anthophyllite; chrysotile; crocidolite; 

and tremolite. The results of air sampling were used to monitor the amounts of asbestos fibers 

detected in air at the perimeter of excavation. STAT was contracted to analyze all of the 

collected air samples. The analysis complies with the Code of Federal Regulations (CFR) Title 

40, Chapter I, Subchapter R, Part 763, Subpart E, Appendix A, Section II, as amended through 

October 30, 1987. A copy of STAT's TEM protocols is not provided in this report, however a 

copy of their TEM and PLM U.S. NIST NVLAP certification is provided in Attachment D. 
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5. ANALYTICAL REPORTS 

All air samples were submitted to STAT during the removal action at the two target properties. 

A U.S. EPA START member collected and compiled all analytical reports in both hard copy and 

electronic database formats. A summary of the soil analytical reports is provided in Table 2. 

6. SUMMARY 

The 2006 removal action at the HHID #1653 property included the excavation of asbestos 

contaminated soil from an approximate area of 20-square-feet. The excavation area was not 

mcluded in the initial 2000 removal action conducted at the HHID #1653 property. Three AT air 

samples were collected during excavation activities and analyzed using the TEM analytical 

method. The results of this analysis were used to evaluate the amount and type of asbestos fibers 

detected in air near the perimeter of excavation. The TEM perimeter air results indicate that 

during excavation activities at the HHID #1653 property asbestos fibers were detected at less 

than 0.001 stmctures per cubic centimeter (S/cc). 

7. CONCLUSION 

The TEM analytical air results of the perimeter air monitoring samples indicate that asbestos 

fibers were detected below the project-specific air quality objective (AQO) of 0.001 S/cc 

asbestos for the Phase II WMP removal action sites. Therefore; dust control measures conducted 

during excavation activities were effective. The climatological data indicated that influences of 

outside factors such as ambient climate conditions proved to be minimal. 

Following excavation activities, the excavated area was backfilled and restored to pre-existing 

conditions with two feet of clean fill (as determined through laboratory analysis) over the entire 

excavation area. Furthermore, a geothermal liner was installed to serve as an indicator of where 

the excavation stopped. All soil removed from the property was secured in a double plastic 

contamer and transported to the Veolia Environmental Services Landfill Facility, foraially 
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known as Onyx Landfill in Buffalo, Minnesota. 

To date, a comprehensive total of 266 properties have been identified as having tremolite 

asbestos contamination. Removal action has been completed at 253 properties, including the 

WMP Industrial Facility (HHID #1653). The remaining thirteen properties have either denied 

access or not responded to requests for access. 
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TABLE 1 

Alternative Air Sampling and Analysis Methods 
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Table 1 
Alternative Air Sampling and Analysis Methods 

Western Mineral Products Site 
Minneapolis, Minnesota 

Target 

Risk(f/mL)'' 

l.OOE-02 

r l.OOE-03 

l.OOE-04 

Assumed 
Percent 

Fiber >10 pm 
in Length 

1%. 
10% 
1% 

10% 
1% 

10% 

Concentration 
of Concern 

(f/mL), 

3.50E-02 
4.50E-03 
3.50E-03 
4.50E-04 
3.50E-03 
4.50E-04 

Sug 

Grid 
Openings 

4 
8 
10 
40 
40 
60 

gested SampUng and Analysis Parameters'* 

V 
(L) 

900 
3800 
4000 
8000 
8500 

50000 

Flow 
(L/min) 

1 
3 
10 
10 
10 
16 

Time 
(hrs) 

15 
21 
7 " " ' ^ ^ ^ ^ ^ 

..,-,,.,-,-43.,.. 1 
14 

52 1 
NOTES: 
f/mL = fibers per milliliter 

^Based on average unit risk to smokers. Quantitative toxicity values for asbestos-induced cancer are uncertain, so the 
concentration values listed should not be viewed as discrete values between "acceptable" and "unacceptable". 
Grid openings and air volume required to quantify asbestos at approximately 33% the target risk level. -

um = micrometer • 

L = Liter 

L/min = Liters per minute 

hrs = hours 

l B i ^ P = Ideal sampling conditions. 
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TABLE 2 

Air Sampling Analytical Results 
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Table 2 

Western Mineral Products - Phase II Minneapolis, Minnesota 

Air Sampling Analytical Results For HHID #1653 

October 17 - October 18,2006 

Parameter Units 

Sample Name 

Sampling Date 

Sample Matrix 

Location 

Regulatory Level^ 

AT-101706-EXIND-A 

10/17/06 

Air 

AT-101706-EXIND-B 

10/17/06 

Air 

AT-101806-EXIND-A 

10/18/06 

Air 

Excavation Perimeter 

Asbestos T K ^ i ^ g ^ ^ • ^ ^ "- ' " .; 

Tremolite S/cc 0.001 <0.001 <0.001 

: • • " ' . . »<• • " - . • ' ' • , " ^ , , -• * 

<0.001 

NOTES: 

HHID #1653 - Household identification number for the Westem Mineral for the WMP Industrial Property. 

- The regulatory level is site-specific for remediated properties for the 2006 Phase II removal action. 

- The trasmission electron microscopy method. 

S/cc - Structures per cubic centimeter. 

Results in shaded boxes exceed the regulatory level. 
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ATTACHMENT A 

Conceptual Site Exposure Model 
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CONTMINANT 
SOURCE 

CONTMINANT 
RELEASE 

MECHANISM SOURCE MEDIUM 

SECONDRY 
RELEASE 

MECHANISM 
SECONDARY 

SOURCE EXPOSURE ROUTE EXPOSED POPULTION 

NON-PLANT 
RELATED SOURCES: 

•Insulation 

•Other Asbestos 
Products 

RESIDENTIAL 
RELATED SOURCES: 

•WMP Site 

•Other 

Wind/Mechanical 
Disturbance 

Bulk 
Transportation 

Outdoor Au 
(suspended fibers) 

Yard 
Soils 

Wind/ 
Mechanical 
Disturbance 

Garden Soils 

Indoor Air 
(suspended fibers) 

Indoor Dust 

Soil Adhering to 
Garden Vegetables 

Inhalation 

Ingestion "H Area Residents 

z 

Ingestion 

Restoring Resource Efflclencv 

20 North Wacker Drive 
Suite 1210 

™ - Chicago, Illinois 60606 

U.S. EPA Region V 
Superfund Technical Assessment and 

Response Team 
Contract No. 68-00-W-119 

LEGEND 

•* Pathway is potentially complete and considered 
significant; qualitative evaluation 

"* Pathway is potentially complete, but not 
considered significant; qualitative evaluation 

ATTACHMENT: A TITLE: Conceptual Site Exposure Model 

SITE: Western Mineral Products 

CITY: Minneapolis STATE: MN 

TDD: S05-0609-038 DCN: 038-2A-AAGV 

DATE: 23 January 2007 



Westem Mineral Industrial Site - Phase II 
Work Zone Air Sampling and Monitoring Report 

Revision: 0 
DCN: 077-2A-AAGT 
Date: March 13,2007 

Page: II of 6 

ATTACHMENT B 

U.S. EPA SOP 2015 Asbestos Sampling 
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\vEPA 
ASBESTOS S A M P L I N G 

SOP#:2015 
DATE: 11/17/94 

REV. #: 0.0 

1.0 SCOPE AND APPLICATION 

Asbestos has been used in many commercial products 
including building materials such as flooring tiles and 
sheet goods, paints and coatings, insulation, and 
roofing asphalts. These products and others may be 
found at hazardous waste sites hanging on overhead 
pipes, contained in drums, abandoned in piles, or as 
part of a structure. Asbestos tailing piles from mining 
operations can also be a source of ambient asbestos 
fibers. Asbestos is a known carcinogen and requires 
air sampling to assess airbome exposure to human 
health. This Standard Operating Procedure (SOP) 
provides procedures for asbestos air sampling by 
drawing a known volume of air through a mixed 
cellulose ester (MCE) filter. The filter is then sent to 
a laboratory for analysis. The U.S. Environmental 
Protection Agency/Environmental Response Team 
(U.S. EPA/ERT) uses one of four analytical methods 
for determining asbestos in air. These include: U.S. 
EPA's Environmental Asbestos Assessment Manual, 
Superfund Method for the Determination of Asbestos 
in Ambient Air for Transmission Electron Microscopy 
(TEM)'"; U.S. EPA's Modified Yamate Method for 
TEM*̂ *; National Institute for Occupational Safety and 
Health (NIOSH) Method 7402 (direct method only) 
for TEM; and NIOSH Method 7400 for Phase 
Contrast Microscopy (PCM)'^'. Each method has 
specific sampling and analytical requirements (i.e., 
sample volume and flow rate) for determining 
asbestos in air. 

The U.S. EPA/ERT typically follows procedures 
outlined in the TEM methods for determining 
mineralogical types of asbestos in air and for 
distinguishing asbestos from non-asbestos minerals. 
The Phase Contrast Microscopy (PCM) method is 
used by U.S. EPA/ERT as a screening tool since it is 
less costly than TEM. PCM cannot distinguish 
asbestos from non-asbestos fibers, therefore the TEM 
method may be necessary to confirm analytical 
resuhs. For example, if an action level for the 
presence of fibers has been set and PCM analysis 
indicates that the action level has been exceeded, then 

TEM analysis can be used to quantify and identify 
asbestos structures through examination of their 
morphology crystal structures (through electron 
diffraction), and elemental composition (through 
energy dispersive X-ray analysis). In this instance 
samples should be collected for both analyses in side 
by side sampling trains (some laboratories are able to 
perform PCM and TEM analysis firom the same filter). 
The Superfund method is designed specifically to 
provide results suitable for supporting risk 
assessments at Superfund sites, it is applicable to a 
wide range of ambient air situations at hazardous 
waste sites. U.S. EPA's Modified Yamate Method for 
TEM is also used for ambient air sampling due to high 
volume requirements. The PCM and TEM NIOSH 
analytical methods require lower sample volumes and 
are typically used indoors; however, ERT will 
increase the volume requirement for outdoor 
application. 

Other Regulations pertaining to asbestos have been 
promulgated by U.S. EPA and OSHA. U.S. EPA's 
National Emission Standards for Hazardous Air 
Pollutants (NESHAP) regulates asbestos-containing 
waste materials. NESHAP establishes management 
practices and standards for the handling of asbestos 
and emissions from waste disposal operations (40 
CFR Part 61, Subparts A and M). U.S. EPA's 40 CFR 
763 (July 1, 1987)'"' and its addendum 40 CFR 763 
(October 30, 1987)'"' provide comprehensive rules for 
the asbestos abatement industry. State and local 
regulations on these issues vary and may be more 
stringent than federal requirements. The OSHA 
reguladons in 29 CFR 1910:1001 and 29 CFR 
1926.58 specify work practices and safety equipment 
such as respiratory protection and protective clothing 
when handling asbestos. The OSHA standard for an 
8-hour, time-weighted average (TWA) is 0.2 
fibers/cubic centimeters of air. This standard pertains 
to fibers with a length-to-width ratio of 3 to 1 with a 
fiber length >5 jam'̂ '̂ l An action level of 0.1 fiber/cc 
(one-half the OSHA standard) is the level U.S. EPA 
has established in which employers must initiate such 
activities as air monitoring, employee training, and 
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medical surveillance'^*''. 

These are standard (i.e., typically applicable) 
operating procedures which may be varied or changed 
as required, dependent upon site conditions, 
equipment limitations or limitations imposed by the 
procedure. In all instances, the ultimate procedures 
employed should be documented and associated with 
the final report. 

Mention of trade names or commercial products does 
not constitute U.S. EPA endorsement or 
recommendation for use. 

2.0 METHOD SUMMARY 

Prior to sampling, the site should be characterized by 
idenfifying on-site as well as off-site sources of 
airbome asbestos. The array of sampling locations 
and the schedule for sample collecdon, is critical to 
the success of an investigation. Generally, sampling 
strategies to characterize a single point source are 
fairly straightforward, while multiple point sources 
and area sources increase the complexity of the 
sampling strategy. It is not within the scope of this 
SOP to provide a generic asbestos air sampling plan. 
Experience, objectives, and site characteristics will 
dictate the sampling strategy. 

During a site investigation, sampling stations should 
be arranged to distinguish spatial trends in airbome 
asbestos concentrations. Sampling schedules should 
be fashioned to establish temporal trends. The 
sampling strategy typically requires that the 
concentration of asbestos at the source (worst case) or 
area of concem (downwind), crosswind, as well as 
background (upwind) contributions be quantified. See 
Table 1 (Appendix A) for U.S. EPA/ERT 
recommended sampling set up for ambient air. Indoor 
asbestos sampling requires a different type of strategy 
which is identified in Table 2 (Appendix A). It is 
important to establish background levels of 
contaminants in order to develop a reference point 
from which to evaluate the source data. Field blanks 
and lot blanks can be utilized to determine other 
sources. 

Much information can be derived from each analytical 
method previously mentioned. Each analytical 
method has specific sampling requirements and 
produce results which may or may not be applicable 
to a specific sampling effort. The site sampling 

objectives should be carefully identified so as to select 
the most appropriate analytical method. Additionally, 
some preparation (i.e., lot blanks results) prior to site 
sampling may be required, these requirements are 
specified in the analytical methods. 

3.0 SAMPLE PRESERVATION, 
CONTAINERS, HANDLING, 
AND STORAGE 

3.1 Sample Preservation 

No preservation is required for asbestos samples. 

3.2 Sample Handling, Container and 
Storage Procedures 

1. Place a sample label on the cassette 
indicating a unique sampling number. Do 
not put sampling cassettes in shirt or coat 
pockets as the filter can pick up fibers. The 
original cassette box is used to hold the 
samples. 

2. Wrap the cassette individually in a plastic 
sample bag. Each bag should be marked 
indicating sample identification number, total 
volume, and date. 

3. The wrapped sampling cassettes should be 
placed upright in a rigid container so that the 
cassette cap is on top and cassette base is on 
bottom. Use enough packing material to 
prevent jostling or damage. Do not use 
vermiculite as packing material for samples. 
If possible, hand carry to lab. 

4. Provide appropriate documentation with 
samples (i.e., chain of custody and requested 
analytical methodology). 

4.0 I N T E R F E R E N C E S AND 
POTENTIAL PROBLEMS 

Flow rates exceeding 16 liters/minute (L/min) which 
could result m filter destruction due to (a) failure of its 
physical support under force from the increased 
pressure drop; (b) leakage of air around the filter 
mount so that the filter is bypassed, or (c) damage to 
the asbestos stmctures due to increased impact 
velocities. 



4.1 U.S. EPA's Superfund Method 

4.1.1 Direct-transfer TEM Specimen 
Preparation Methods 

Direct-Transfer TEM specimen preparation methods 
have the following significant interferences: 

C The achievable detection limit is restricted 
by the particulate density on the filter, which 
in turn is controlled by the sampled air 
volume and the total suspended particulate 
concentration in the atmosphere being 
sampled. 

C The precision of the result is dependent on 
the uniformity of the deposit of asbestos 
stmctures on the sample collection filter. 

C Air samples must be collected so that they 
have particulate and fiber loadings within 
narrow ranges. If too high a particulate 
loading occurs on the filter, it is not possible 
to prepare satisfactory TEM specimens by a 
direct-transfer method. If too high a fiber 
loading occurs on the fiUer, even if 
satisfactory TEM specimens can be prepared, 
accurate fiber counting will not be possible. 

4.1.2 Indirect TEM Specimen Preparation 
Methods 

Indirect TEM specimen preparation methods have the 
following interferences: 

C The size distribution of asbestos stmctures is 
modified. 

C There is increased opportunity for fiber loss 
or introduction of extraneous contamination. 

C When sample collection filters are ashed, any 
fiber contamination in the filter medium is 
concentrated on the TEM specimen grid. 

It can be argued that direct methods yield an under­
estimate of the asbestos stmcture concentration 
because many of the asbestos fibers present are 
concealed by other particulate material with which 
they are associated. Conversely, indirect methods can 
be considered to yield an over-estimate because some 
types of complex asbestos stmctures disintegrate 

during the preparation, resulting in an increase in the 
numbers of stmctures counted. 

4.2 U.S. EPA's Modified Yamate 
Method for TEM 

High concentrations of background dust interfere with 
fiber identification. 

4.3 NIOSH Method for TEM 

Other amphibole particles that have aspect ratios 
greater than 3:1 and elemental compositions similar to 
the asbestos minerals may interfere in the TEM 
analysis. Some non-amphibole minerals may give 
electron diffraction patterns similar to amphiboles. 
High concentrations of background dust interfere with 
fiber identification. 

4.4 NIOSH Method for PCM 

PCM cannot distinguish asbestos from non-asbestos 
fibers; therefore, all particles meeting the counting 
criteria are counted as total asbestos fibers. Fiber less 
than 0.25 um in length will not be detected by this 
method. High levels of non-fibrous dust particles may 
obscure fibers in the field of view and increase the 
detection limit. 

5.0 EQUIPMENT/MATERIALS 

5.1 Sampling Pump 

The constant flow or critical orifice controlled 
sampling pump should be capable of a flow-rate and 
pumping time sufficient to achieve the desired volume 
of air sampled. 

The lower flow personal sampling pumps generally 
provide a flow rate of 20 cubic centimeters/minute 
(cc/min) to 4 L/min. These pumps are usually battery 
powered. High flow pumps are utilized when flow 
rates between 2 L/min to 20 L/min are required. High 
flow pumps are used for short sampling periods so as 
to obtain the desired sample volume. High flow 
pumps usually mn on AC power and can be plugged 
into a nearby outlet. If an outlet is not available then 
a generator should be obtained. The generator should 
be positioned downwind from the sampling pump. 
Additional voltage may be required if more than one 
pump is plugged into the same generator. Several 



electrical extension cords may be required if sampling 
locations are remote. 

The recommended volume for the Superfiind method 
(Phase I) requires approximately 20 hours to collect. 
Such pumps typically draw 6 amps at full power so 
that 2 lead/acid batteries should provide sufficient 
power to collect a full sample. The use of line 
voltage, where available, eliminates the difficulties 
associated with transporting stored electrical energy. 

A stand should be used to hold the filter cassette at the 
desired height for sampling and the filter cassette shall 
be isolated from the vibrations of the pump. 

5.2 Filter Cassette 

The cassettes are purchased with the required filters in 
position, or can be assembled in a laminar flow hood 
or clean area. When the filters are in position, a 
shrink cellulose band or adhesive tape should be 
applied to cassette joints to prevent air leakage. 

5.2.1 TEM Cassette Requirements 

Commercially available field monitors, comprising 
25 mm diameter three-piece cassettes, with 
conductive extension cowls shall be used for sample 
collection. The cassette must be new and not 
previously used. The cassette shall be loaded with an 
MCE filter of pore size 0.45 um, and supplied from a 
lot number which has been qualified as low 
background for asbestos determination. The cowls 
should be constmcted of electrically conducting 
material to minimize electrostatic effects. The filter 
shall be backed by a 5 |rm pore size MCE filter 
(Figure 1, Appendix B). 

5.2.2 PCM Cassette Requirements 

NIOSH Method 7400, PCM involves using a 0.8 to 
1.2 \im mixed cellulose ester membrane, 25 mm 
diameter, 50 mm conductive cowl on cassette (Figure 
2, Appendix B). Some labs are able to perform PCM 
and TEM analysis on the same filter; however, this 
should be discussed with the laboratory prior to 
sampling. 

5.3 Other Equipment 

C Inert tubing with glass cyclone and hose barb 
C Whirlbags (plasfic bags) for cassettes 

c 
c 
c 

c 
c 
c 
c 
c 

6.0 

Tools - small screw drivers 
Container - to keep samples upright 
Generator or electrical outlet (may not be 
required) 
Extension cords (may not be required) 
Multiple plug outlet 
Sample labels 
Air data sheets 
Chain of Custody records 

REAGENTS 

Reagents are not required for the preservation of 
asbestos samples. 

7.0 PROCEDURES 

7.1 Air Volumes and Flow Rates 

Sampling volumes are detennined on the basis of how 
many fibers need to be collected for reliable 
measurements. Therefore, one must estimate how 
many airbome fibers may be in the sampling location. 

Since the concentration of airbome aerosol 
contaminants will have some effect on the sample, the 
following is a suggested criteria to assist in selecting 
a flow rate based on real-time aerosol monitor (RAM) 
readings in milligrams/cubic meter (mg/m'). 

Concentration Flow Rate 
C Low RAM readings: <6.0 mg/m' 11-15. L/min 
C Medium RAM readings:>6.0 mg/inj 7.5 L/min 
C High RAM readings: > 10. mg/m' 2.5 L/min 

In practice, pumps that are available for environmental 
sampling at remote locations operate under a 
maximum load of approximately 12 L/min. 

7.1.1 U.S. EPA's Superfund Method 

The Superfund Method incorporates an indirect 
preparation procedure to provide flexibility in the 
amount of deposit that be can be tolerated on the 
sample filter and to allow for the selective 
concentration of asbestos prior to analysis. To 
minimize contributions to background contamination 
from asbestos present in the plastic matrices of 
membrane filters while allowing for sufficient 
quantities of asbestos to be collected, this method also 
requires the collection of a larger volume of air per 
unit area of filter than has traditionally been collected 



for asbestos analysis. Due to the need to collect large 
volumes of air, higher sampling flow rates are 
recommended in this method than have generally been 
employed for asbestos sampling in the past. As an 
altemative, samples may be collected over longer time 
intervals. However, this restricts the flexibility 
required to allow samples to be collected while 
uniform meteorological conditions prevail. 

The sampling rate and the period of sampling should 
be selected to yield as high a sampled volume as 
possible, which will minimize the influence of filter 
contamination. Wherever possible, a volume of 15 
cubic meters (15,000 L) shall be sampled for those 
samples intended for analysis only by the indirect 
TEM preparation method (Phase 1 samples). For 
those samples to be prepared by both the indirect and 
the direct specimen preparation methods (Phase 2 
samples), the volumes must be adjusted so as to 
provide a suitably-loaded filter for the direct TEM 
preparation method. One option is to collect filters at 
several loadings to bracket the estimated optimum 
loading for a particular site. Such filters can be 
screened in the laboratory so that only those filters 
closest to optimal loading are analyzed. It has been 
found that the volume carmot normally exceed 5 cubic 
meters (5000 L) in an urban or agricultural area, and 
10 cubic meters (10,000 L) in a mral area for samples 
collected on a 25 mm filter and prepared by a direct-
transfer technique. 

An upper limit to the range of acceptable flow rates 
for this method is 15 L/min. At many locations, wind 
patterns exhibit strong diumal variations. Therefore, 
intemiittent sampling (sampling over a fixed time 
interval repeated over several days) may be necessary 
to accumulate 20 hours of sampling time over constant 
wind conditions. Other sampling objectives also may 
necessitate intermittent sampling. The objective is to 
design a sampling schedule so that samples are 
collected under uniform conditions throughout the 
sampling interval. This method provides for such 
options. Air volumes collected on Phase I samples 
are maximized (<16 L/min). Air volumes collected 
on Phase 2 samples are limited to provide optimum 
loading for filters to be prepared by a direct-transfer 
procedure. 

7.1.2 U.S. EPA's Modified 
Method for TEM 

Yamate 

U.S. EPA's TEM method requires a minimum volume 

of 560 L and a maximum volume of 3,800 L in order 
to obtain an analytical sensitivity of 0.005 
stmctures/cc. The optimal volume for TEM is 1200 
L to 1800 L. These volumes are determined using a 
200 mesh EM grid opening with a 25-mm filter 
cassette. Changes in volume would be necessary if a 
37-mm filter cassette is used since the effective area 
of a 25 mm (385 sq mm) and 37 mm (855 sq m) 
differ. 

7.1.3 NIOSH Method for TEM and PCM 

The minimum recommended volume for TEM and 
PCM is 400 L at 0.1 fiber/cc. Sampling time is 
adjusted to obtain optimum fiber loading on the filter. 
A sampling rate of 1 to 4 L/min for eight hours (700 
to 2800 L) is appropriate in non-dusty atmospheres 
containing 0.1 fiber/cc. Dusty atmospheres i.e., areas 
with high levels of asbestos, require smaller sample 
volumes (<400 L) to obtain countable samples. 

In such cases, take short, consecutive samples and 
average the results over the total collection time. For 
documenting episodic exposures, use high flow rates 
(7 to 16 L/min) over shorter sampling times. In 
relatively clean atmospheres where targeted fiber 
concentrations are much less than 0.1 fiber/cc, use 
larger sample volumes (3,000 to 10,000 L) to achieve 
quantifiable loadings. Take care, however, not to 
overload the filter with background dust. If > 50% of 
the filter surface is covered with particles, the filter 
may be too overloaded to count and will bias the 
measured fiber concentration. Do not exceed 0.5 mg 
total dust loading on the filter. 

7.2 Calibration Procedures 

In order to determine if a sampling pump is measuring 
the flow rate or volume of air correctly, it is necessary 
to calibrate the instmment. Sampling pumps should 
be calibrated immediately before and after each use. 
Preliminary calibration should be conducted using a 
primary calibrator such as a soap bubble type 
calibrator, (e.g., a Buck Calibrator, Gilibrator, or 
equivalent primary calibrator) with a representative 
filter cassette installed between the pump and the 
calibrator. The representative sampling cassette can 
be reused for calibrating other pumps that will be used 
for asbestos sampling. The same cassette lot used for 
sampling should also be used for the calibration. A 
sticker should be affixed to the outside of the 
extension cowl marked "Calibration Cassette." 



A rotameter can be used provided it has been recently 
precalibrated with a primary calibrator. Three 
separate constant flow calibration readings should be 
obtained both before sampling and after sampling. 
Should the flow rate change by more than 5% during 
the sampling period, the average of the pre- and post-
calibration rates will be used to calculate the total 
sample volume. The sampling pump used shall 
provide a non-fluctuating air-flow through the filter, 
and shall maintain the initial volume flow-rate to 
within ± 10% throughout the sampling period. The 
mean value of these flow-rate measurements shall be 
used to calculate the total air volume sampled. A 
constant flow or critical orifice controlled pump meets 
these requirements. If at any time the measurement 
indicates that the flow-rate has decreased by more 
than 30%, the sampling shall be terminated. Flexible 
tubing is used to connect the filter cassette to the 
sampling pump.Sampling pumps can be calibrated 
prior to coming on-site so that time is saved when 
performing on-site calibration. 

7.2.1 Calibrating a Personal Sampling 
Pump with an Electronic Calibrator 

1. See Manufacturer's manual for operational 
instructions. 

6. Perfonn the calibration three times until the 
desired flow rate of ± 5% is attained. 

7.2.2 Calibrating a Rotameter with an 
Electronic Calibrator 

1. See manufacturer's manual for operational 
instmctions. 

2. Set up the calibration frain as shown in 
(Figure 4, Appendix B) using a sampling 
pump, rotameter, and electronic calibrator: 

3. Assemble the base of the flow meter with the 
screw provided and tighten in place. The 
flow meter should be mounted within 6° 
vertical. 

4. Turn the electronic calibrator and sampling 
pump on. 

5. Create a bubble at the bottom of the flow 
chamber by pressing the bubble initiate 
button. The bubble should rise to the top of 
the flow chamber. After the bubble runs its 
course, the flow rate is shown on the LED 
display. 

2. Set up the calibration train as shown in 
(Figure 3, Appendix B) using a sampling 
pump, electronic calibrator, and a 
representative filter cassette. The same lot 
sampling cassette used for sampling should 
also be used for calibrating. 

3. To set up the calibration train, attach one end 
of the PVC tubing (approx. 2 foot) to the 
cassette base; attach the other end of the 
tubing to the inlet plug on the pump. 
Another piece of tubing is attached from the 
cassette cap to the electronic calibrator. 

Turn the flow adjust screw or knob on the 
pump until the desired flow rate is attained. 

Record the electronic calibrator flow rate 
reading and the corresponding rotameter 
reading. Indicate these values on the 
rotameter (sticker). The rotameter should be 
able to work within the desired flow range. 
Readings can also be calibrated for 10 cm' 
increments for Low Flow rotameters, 500 
cm' increments for medium flow rotameters 
and 1 liter increments for high flow 
rotameters. 

5. 

Turn the electronic calibrator and sampling 
pump on. Create a bubble at the bottom of 
the flow chamber by pressing the bubble 
initiate button. The bubble should rise to the 
top of the flow chamber. After the bubble 
mils its course, the flow rate is shown on the 
LED display! 

Turn the flow adjust screw or knob on the 
pump until the desired flow rate is attained. 

8. Perform the calibration three times until the 
desired flow rate of ± 5% is attained. Once 
on site, a secondary calibrator, i.e., rotameter 
may be used to calibrate sampling pumps. 

7.2.3 Calibrating a Personal Sampling 
Pump with a Rotameter 

1. See manufacturer's manual for Rotameter's 
Operational Instmctions. 



2. Set up the calibration train as shown in 
(Figure 5, Appendix B) using a rotameter, 
sampling pump, and a representative 
sampling cassette. 

3. To set up the calibration train, attach one end 
of the PVC tubing (approx. 2 ft) to the 
cassette base; attach the other end of the 
tubing to the inlet plug on the pump. 
Another piece of tubing is attached from the 
cassette cap to the rotameter. 

4. Assemble the base of the flow meter with the 
screw provided and tighten in place. The 
flow meter should be mounted within 6° 
vertical. 

5". Turn the sampling pump on. 

6. Tum the flow adjust screw (or knob) on the 
personal sampling pump undl the float ball 
on the rotameter is lined up with the 
precalibrated flow rate value. A sticker on 
the rotameter should indicate this value. 

7. A verification of calibration is generally 
performed on-site in the clean zone 
immedia;tely prior to the sampling. 

7.3. Meteorology 

It is recommended that a meteorological station be 
established. If possible, sample after two to three 
days of dry weather and when the wind conditions are 
at 10 mph or greater. Record wind speed, wind 
direction, temperature, and pressure in a field logbook. 
Wind direction is particularly important when 
monitoring for asbestos downwind from a fixed 
source. 

7.4 Ambient Sampling Procedures 

7.4.1 Pre-site Sampling Preparation 

1. Determine the extent of the sampling effort, 
the sampling methods to be employed, and 
the types and amounts of equipment and 
supplies needed. 

2. Obtain necessary sampling equipment and 
ensure it is in working order and fiilly 
charged (if necessary). 

3. Perform a general site survey prior to site 
entry in accordance with the site specific 
Health and Safety plan. 

4. Once on-site the calibration is performed in 
the clean zone. The calibration procedures 
are listed in Section 7.2. 

5. After calibrating the sampling pump, 
mobilize to the sampling location. 

7.4.2 Site Sampling 

1. To set up the sampling train, attach the air 
intake hose to the cassette base. Remove the 
cassette cap (Figure 6 and 7, Appendix B). 
The cassette should be positioned downward, 
perpendicular to the wind 

2. If AC or DC electricity is required then turn 
it on. If used, the generator should be placed 
10 ft. downwind from the sampling pump. 

3. Record the following in a field logbook: 
date, time, location, sample identification 
number, pump number, flow rate, and 
cumulative time. 

4. Turn the pump on. Should intermittent 
sampling be required, sampling filters must 
be covered between active periods of 
sampling. To cover the sample filter: tum 
the cassette to face upward, place the 
cassette cap on the cassette, remove the inlet 
plug from the cassette cap, attach a rotameter 
to the inlet opening of the cassette cap to 
measure the flow rate, tum off the sampling 
pump, place the inlet plug into the inlet 
opening on the cassette cap. To resume 
sampling: remove the inlet plug, tum on the 
sampling pump, attach a rotameter to 
measure the flow rate, remove the cassette 
cap, replace the inlet plug in the cassette cap 
and invert the cassette, face downward and 
perpendicular to the wind. 

5. Check the pump at sampling midpoint if 
sampling is longer than 4 hours. The 
generators may need to be regased depending 
on tank size. If a filter darkens in appearance 
or if loose dust is seen in the filter, a second 
sample should be started. 



6. At the end of the sampling period, orient the 
cassette up, turn the pump off. 

7. Check the flow rate as shown in Section 
7.2.3. When sampling open-faced, the 
sampling cap should be replaced before post 
calibrating. Use the same cassette used for 
sampling for post calibration (increase 
dust/fiber loading may have altered the flow 
rate. 

8. Record the post flow rate. 

9. Record the cumulative time or run. 

10. Remove the tubing from the sampling 
cassette. Still holding the cassette upright, 
replace the inlet plug on the cassette cap and 
the outlet plug on the cassette base. 

7.4.3. Post Site Sampling 

1. Follow handling procedures in Section 3.2, 
steps 1-4. 

2. Obtain an electronic or hard copy of 
meteorological data which occurred during 
the sampling event. Record weather: wind 
speed, ambient temperature, wind direction, 
and precipitation. Obtaining weather data 
several days prior to the sampling event can 
also be useful. 

7.5 Indoor Sampling Procedures 

PCM analysis is used for indoor air samples. When 
analysis shows total fiber count above the OSHA 
action level 0.1 f/cc then TEM (U.S. EPA's Modified 
Yamate Method) is used to identify asbestos from 
non-asbestos fibers. 

Sampling pumps should be placed four to five feet 
above ground level away from obstructions that may 
influence air flow. The pump can be placed on a table 
or counter. Refer to Table 2 (Appendix A) for a 
summary of indoor sampling locations and rationale 
for selection. 

Indoor sampling utihzes high flow rates to increased 
sample volumes (2000 L for PCM and 2800 to 4200 L 
for TEM) in order to obtain lower detection limits 
below the standard, (i.e., 0.01 f/cc or lower [PCM] 

and 0.005 structures/cc or lower [TEM]). 

7.5.1 Aggressive Sampling Procedures 

Sampling equipment at fixed locations may fail to 
detect the presence of asbestos fibers. Due to limited 
air movement, many fibers may settle out of the air 
onto the floor and other surfaces and may not be 
captured on the filter. In the past, an 8-hour sampling 
period was recommended to cover various air 
circulation conditions. A quicker and more effective 
way to capture asbestos fibers is to circulate the air 
artificially so that the fibers remain airbome during 
sampling. The results from this sampling option 
typifies worst case condition. This is referred to as 
aggressive air sampling for asbestos. Refer to Table 2 
for sample station locations. 

1. Before starting the sampling pumps, direct 
forced air (such as a 1-horsepower leaf 
blower or large fan) against walls, ceilings, 
floors, ledges, and other surfaces in the room 
to initially dislodge fibers from surfaces. 
This should take at least 5 minutes per 1000 
sq. ft. of floor. 

2. Place a 20-inch fan in the center of the room. 
(Use one fan per 10,000 cubic feet of room 
space.) Place the fan on slow speed and 
point it toward the ceiling. 

3. Follow procedures in Section 7.4.1 and 7.4.2 
(Tum off the pump and then the fan(s) when 
sampling is complete.). 

4. Follow handling procedures in Section 3.2, 
steps 1-4. 

8.0 CALCULATIONS 

The sample volume is calculated from the average 
flow rate of the pump multiplied by the number of 
minutes the pump was mnning (volume = flow rate X 
time in minutes). The sample volume should be 
submitted to the laboratory and identified on the chain 
of custody for each sample (zero for lot, field and trip 
blanks). 

The concentration result is calculated using the 
sample voliune and the numbers of asbestos stmctures 
reported after the application of the cluster and matrix 
counting criteria. 



9.0 QUALITY ASSURANCE/ 
QUALITY CONTROL 

Follow all QA/QC requirements from the laboratories 
as well as the analytical methods. 

9.1 TEM Requirements 

1. Examine lot blanks to determine the 
background asbestos stmcture concentration. 

2. Examine field blanks to determine whether 
there is contamination by extraneous 
asbestos stmctures during specimen 
preparation. 

3. Examine of laboratory blanks to detennine if 
contamination is being introduced during 
critical phases of the laboratory program. 

4. To determine if the laboratory can 
satisfactorily analyze samples of known 
asbestos structure concentrations, reference 
filters shall be examined. Reference filters 
should be maintained as part of the 
laboratory's Quality Assurance program. 

5. To minimize subjective effects, some 
specimens should be recounted by a different 
microscopist. 

6. Asbestos laboratories shall be accredited by 
the National Voluntary Laboratory 
Accreditation Program. 

7. At this time, performance evaluation samples 
for asbestos in air are not available for 
Removal Program Activities. 

9.2 PCM Requirements 

1. Examine reference slides of known 
concentration to determine the analyst's 
ability to satisfactorily count fibers. 
Reference slides should be maintained as 
part of the laboratory's quality assurance 
program. 

2. Examine field blanks to determine if there is 
contamination by extraneous stmctures 
during sample handling. 

3. Some samples should be relabeled then 
submitted for counting by the same analyst to 
determine possible bias by the analyst. 

4. Participation in a proficiency testing program 
such as the AIHA-NIOSH proficiency 
analytical testing (PAT) program. 

10.0 DATA VALIDATION 

Results of quality control samples will be evaluated 
for contamination. This infomiafion will be utilized 
to qualify the environmental sample results 
accordingly with the project's data quality objectives. 

11.0 HEALTH AND SAFETY 

When working with potentially hazardous materials, 
follow U.S. EPA, OSHA, and corporate health and 
safety procedures. More specifically, when entering 
an unknown situation involving asbestos, a powered 
air purifying respirator (PAPR) (full face-piece) is 
necessary in conjunction with HEPA filter cartridges. 
See applicable regulations for action level, PEL, TLV, 
etc. If previous sampling indicates asbestos 
concentrations are below personal health and safety 
levels, then Level D personal protection is adequate. 

12.0 REFERENCES 

( I ) 

(3) 

(4) 

Environmental Asbestos Assessment 
Manual, Superfund Method for the 
Determination of Asbestos in Ambient Air, 
Part 1: Method, EPA/540/2-90/005a, May 
1990, and Part 2: Technical Background 
Document, EPA/540/2-90/005b, May 1990. 

Methodology for the Measurement of 
Airbome Asbestos by Electron Microscopy, 
EPA's Report No. 68-02-3266, 1984, G. 
Yamate, S.C. Agarwal, and R. D. Gibbons. 

National Institute for Occupational Safety 
and Health. NIOSH Manual of Analytical 
Method. Third Edition. 1987. 

U.S. Environmental Protection Agency. 
Code of Federal Regulations 40 CFR 763. 
July 1, 1987. Code of Federal Regulations 
40 CFR 763 Addendum. October 30, 1987. 



(5, U.S. Environmental Protection Agency. (6) Occupational Safety and Health 
Asbestos-Containing Materials in Schools; Administration. Code of Federal Regulations 
Final Rule and Notice. 52 FR 41826. 29 CFR 1910.1001. Washington, D.C. 

1987. 
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APPENDIX A 

Tables 

_ ^ .. . . . ^ ^ 

TABLE 1. 

SAMPLE STATIONS FOR OUTDOOR SAMPLING 

1 Sample Station 
Location 

Upwind/B ackground"' 

Downwind 

Site Representative 
and/or Worst Case 

Sample Numbers 

Collect a minimum of two simultaneous 
upwind/background samples 30° apart 
from the prevailing windlines. 

Deploy a minimum of 3 sampling stations 
in a 180 degree arc downwind from the 
source. 

Obtain one site representative sample 
which shows average condition on-site or 
obtain worst case sample (optional). 

Rationale 

Establishes background fiber levels. 

Indicates if asbestos is leaving the 
site. 

Verify and continually confirm and 
document selection of proper levels 
of worker protection. | 

(1) More than one background station may be required if the asbestos originates from different sources. 

11 



APPENDIX A (Cont'd) 

Tables 

TABLE 2 

SAMPLE STATIONS FOR INDOOR SAMPLING 

Sample Station 
Location 

1 Indoor Sampling 

Upwind/Background 

Worst Case 

Sample Numbers 

If a work site is a single room, disperse 5 
samplers throughout the room. 

If the work site contains up to 5 rooms, place 
at least one sampler in each room. 

If the work site contains more than 5 rooms, 
select a representative sample of the rooms. 

If outside sources are suspected, 
deploy a minimum of two simultaneous 
upwind/background samples 30° apart from 
the prevailing windlines. 

Obtain one worst case sample, i.e., 
aggressive sampling (optional). 

Rationale 

Establishes representative samples 
from a homogeneous area. 

-

Establish whether indoor asbestos 
concentrations are coming from an 
outside source. 

Verify and continually confirm and 
document selection of proper levels 
of worker protection. 

12 



APPENDIX B 

Figures 

FIGURE 1. Transmission Electron Microscopy Filter Cassette 
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APPENDIX B (Cont'd) 

Figures 

FIGURE 2. Phase Contrast Microscopy Filter Cassette 
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APPENDIX B (Cont'd) 

Figures 

FIGURE 3. Calibrating a Personal Sampling Pump with a Bubble Meter 
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APPENDIX B (Cont'd) 

Figures 

FIGURE 4. Calibrating a Rotameter with a Bubble Meter 
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APPENDIX B (Cont'd) 

Figures 

FIGURE 5. Calibrating a Sampling Pump with a Rotameter 
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APPENDIX B (Cont'd) 

Figures 

FIGURE 6. Personal Sampling Train for Asbestos 
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APPENDIX B (Cont'd) 

Figures 

FIGURE 7. High Flow Sampling Train for Asbestos 
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Raw Data 

Secondary Calibration of Zefon Rotometers 
Calibrated on 09/06/06 

Raw data used for regression lines: 

Rotometer #1 
5 

5.5 
6 

6.5 
7 

7.5 
8 

8.5 
9 

9.5 
9.75 

10 
10.25 

11 
11.5 

12 
12.5 

13.25 
14 

15.25 
16 

DryCal 
3.84 

4.623 
5.05 
5.67 
6.01 

6.760 
7.66 

8.417 
9.02 
9.75 
9.99 

10.41 
10.82 
12.55 
13.67 
14.68 
14.8 

16.21 
17.81 
19.55 
19.66 

Rotometer 
RFW10377 

DC-1 Flow Calibrator Model 
Pine Environmental Dry-Cal DC-Lite 

Rental ID No. 
10960 



Analysis 

SUMMARY OUTPUT 

Regression Statistics 
Multiple R 0.995823445 
R Square 0.991664333 
Adjusted R Sqi 0.991225614 
Standard Error 0.459699429 
Observations 21 

ANOVA 

Regression 
Residual 
Total 

df 
1 

19 
20 

SS 
477.6676988 
4.015147743 
481.6828466 

MS F Significance F 
477.6676988 2260.361725 3.21683E-21 
0.211323565 

Coefficients Standard Error tStat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0% 
Intercept 
X Variable 1 

-4.507218303 
1.546161463 

0.337373094 
0.032521148 

-13.35974438 
47.54326161 

4.1426E-11 -5.213348304 -3.801088303 -5.213348304 -3.801088303 
3.21683E-21 1.478093918 1.614229009 1.478093918 1.614229009 

RESIDUAL OUTPUT 

Observation 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Predicted Y 
3.223589013 
3.996669745 
4.769750477 
5.542831208 
6.31591194 

7.088992672 
7.862073403 
8.635154135 
9.408234867 
10.1813156 

10.56785596 
10.95439633 
11.3409367 

12.50055779 
13.27363852 
14.04671926 
14.81979999 
15.97942109 
17.13904218 
19.07174401 
20.23136511 

Residuals 
0.616410987 
0.626330255 
0.280249523 
0.127168792 
-0.30591194 

-0.328992672 
-0.202073403 
-0.218154135 
-0.388234867 
-0.431315598 
-0.577855964 
-0.54439633 
-0.520936696 
0.049442207 
0.396361475 
0.633280744 
-0.019799988 
0.230578914 
0.670957817 
0.478255988 
-0.57136511 

Standard Residuals 
1.375734421 
1.397872701 
0.625473789 
0.283821164 
-0.682748352 
-0.734260992 
-0.450996725 
-0.486886442 
-0.86648045 

-0.962630011 
-1.289685546 
-1.215008794 
-1.162650502 
0.110347394 
0.88461779 
1.413385121 
-0.044190525 
0.514616638 
1.497474548 
1.067393733 
-1.275198958 



Graph 

X Variable 1 Residual Plot 
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Air Sampling Form 
Western (Mineral Products Site, Minneapolis MN 

COC: A6029 
Date: 10/17/2006 

PAN/JOB # 20405.016.003.0078.00 
Address: 1926 IVIarshall St NE 
Temp: (Start) 56 'F (End) 59_ 
Air Sampling Technician: M. Castillo 

Primary Calibration: DryCal 
Secondary Calibration: Zefon 

•F lUlathod: AHERA TEM 
Rotometer: 

Pump ID 

36 

39 

3 

Sample # 

AT-101706 
EXINDA 

AT-101706 
EXINDB 

AT-101706 
CL322A 

Start 
Time 

7:30 

7:32 

8:00 

Stop 
Time 

15:15 

15:16 

15:30 

Total 
Min. 

345 

344 

330 

Start Flow 
Rate 

(Umin) 

9.0 

9.0 

9.0 

Stop Flow 
Rate 

(L/min) 

9.0 

9.0 

9.0 

Corrected 
Flow Rate 

9.41 

9.41 

9.41 

Total Volume 
(liters) 

3246 

3237 

3105 

Location, Grid 

North side of cilos 

South side of cilos 

Grid 29 

Comments/ Observations: Manual excavation between cilos and Western Mineral Industrial Building 
and the westem cilo, Also, removal. 

4 hours ~ 240 minutes Shours = 480 minutes 
5 hours= 300 minutes 9hours = 540 minutes 
6 hours= 360 minutes 10 hours = 600 minutes 
7 hours= 420 minutes 11 hours = 660 minutes OcMO 



Air Sample Description Sheet 

Project name (City. State): bJesW/^ YHHA^^V .̂Awr̂ Q^̂ Vra y^KJ 

Sanrjpie: ^ 6 

| n / < 7 / c ^ Date Collected: 

Time Collected: 

Address: U ê.̂  Ak,.A ^c^U( ' 

i S i V 

^ 

Sampling Technician: Kx. C^^wH? 

Other comments (temp, pressure, etc.): 

Sample Location Sketch 

Pump ID: 

Method: 

Media: 

3^ , ia J - C ^ 

\ 1 ., W >Jt>>WA.̂  

f2<tt^K^^'-/ 

Primary Calibration Source: 

Start Time: l - ' ^ J ? 
L V < M. 

Start Flow Rate (l/min): 

Stop Time: I S~--) (p 
a 

Stop Flow Rate (l/min): 

Total Volume (liters): S'^'^^ ^ '^(13'^ t ^ ^ . 

Jan-02 
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Weston Solutions, Inc. 

Chain of Custodv Record 

Woric Number: 
20405.016.003.0078.00 

Project Name: 
Western Mineral Products 

Samplers: T. Bradley 

Sample ID 

AT-101706-EXINDA 
AT-101706-EXINDB 
AT-101706-CL322A 
AT-101806-CUNDA 

Date 

10/17/2006 
10/17/2006 
10/17/2006 
10/18/2006 

1 
COC # A6029 

Analyte: 

Time / S ^ c ^ / ^ / Station Location / ^ / ^3" / ^ ^ / „cf / Remarks: 

15:15 
15:16 
15:30 
15:45 

X 
X 
X 
X 

HHID #IND, Excavation 
HHID #IND, Excavation 
HHID #322, Excavation 
HHID #IND, Excavation 

1 
1 
1 
1 

3-Day Turnaround 

NOTE** Samples have low volumes due to inclement weather during 

monitoring which resulted in shorter run time 
Relinquished By: (Signature) 

Relinquished By: (Signature) 

Relinquished By: (Signature) 

Date/Time 

Date/Time 

Date/Time 

Received By: (Signature) 

Received By: (Signature) 

Received By: (Signature) 

X 
X 
X 
X 

3246 
3237 
3105 
3528 

Liters 
Liters 
Liters 
Liters 

Contact Michael Castillo 

773-744-1823 

email: Michael.Castillo@westonsolutions.com 
Invoice to WESTON, Chicago 

Att: Rick Mehl 

Date/Time 

Date/Time 

Date/Time 

Ship To: 
Fedex to STAT Laboratories, Chicago, IL 

Airbill Number 

Chain of Custody Seal Numbers 
Custody # 

mailto:Michael.Castillo@westonsolutions.com
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May 25, 2006 

UlUiTED STATES DEPARTMENT OF COMIMERCE 
National Insti tute of Standards and Technglogy 
Gaithersburg, Maryland 20899-

Dr. SurendraN. Kumar 
STAT Analysis Corporation 
2201 W. Campbell Park Dr. 
Chicago,IL 60612 

Dear Dr. Kumar: 
NVLAP Lab Code: 101202-0 

I am pleased to inform you that continuing accreditation for specific test methods in Bulk Asbestos 
Fiber Analysis (PLM) is granted to your organization under the National Voluntary Laboratory 
Accreditation Program (NVLAP). This accreditation is effective until June 30, 2007, provided that 
your organization continues to comply with accreditation requirements contained in the NVLAP 
Procedures. 

Your Certificate of Accreditation is enclosed along with a statement of your Scope of Accreditation. 
You may reproduce these documents in their entirety and announce your organization's accreditation 
status using the NVLAP logo in business publications, the trade press, and other business-oriented 
literature. Accreditation does not relieve your organization from observing and complying with any 
applicable existing laws and/or regulations. 

We are pleased to have you participate in NVLAP and look forward to your continued association 
with this program. If you have any questions concerning your NVLAP accreditation, please direct 
them to Thomas R. Davis, Sr. Program Manager, Laboratory Accreditation Program, National 
Institute of Standards and Technology, 100 Bureau Dr. Stop 2140, Gaithersburg, MD 20899-2140; 
(301)975-4016. 

Sincerely, 

Sally S. Bruce, Chief 

Laboratory Accreditation Program 

Enclosure(s) 

Nisr 



United States Department of Commerce 
National Institute of Standards and Technology 

mff 
Certificate of Accreditation to ISO/IEC 17025:1999 

NVLAP LAB CODE: 101202-0 

STAT Analysis Corporation 
Chicago, IL 

is recognized by tfie National Voluntary Laboratory Accreditation Program for conformance with criteria set fortt) in 
NIST Handbook 150:2001 and all requirements of ISO/IEC 17025:1999. 

Accreditation is granted for specific sen/ices, listed on the Scope of Accreditation, for: 

BULK ASBESTOS FIBER ANALYSIS 

> ^ 

2006-07-01 through 2007-06-30 

Effective dates \ 

* 

*NrEso**^ 
For the National itional Institute of Standards an( and Technology 

NVLAP-01C (REV. 2005-05-19) 



^,)f^-'°"^4,. 

wl̂ ^ National Voluntary 
Laboratory Accreditation Program 

^ ' • ^ T E S O * ' ' 

SCOPE OF ACCREDITATION TO ISO/IEC 17025:1999 

STAT Analysis Corporation 
2201 W. Campbell Park Dr. 

Chicago, IL 60612 
Dr. Surendra N. Kumar 

Phone: 312-733-0551 Fax: 312-733-2386 
E-Mail: SKumar@STATAnalysis.com 
URL: http://www.STATAnalysis.com 

BULK ASBESTOS FIBER ANALYSIS (PLM) NVLAP LAB CODE 101202-0 

NVLAP Code 

18/AOl 

Designation /Description 

EPA-600/M4-82-020: Interim Method for the Determination of Asbestos in Bulk Insulation 
Samples 

2006-07-01 through 2007-06-30 

Effective dates For the National Instttute of Standards and Technology 

Page 1 of 1 NVLAP-01S (REV. 2005-05-19) 

mailto:SKumar@STATAnalysis.com
http://www.STATAnalysis.com


UNITED STATES DEPARTMENT OF COMMERCE 
National Inst i tute of Standards and Technology 
Gaithersburg, Maryland 2D899-

May 25, 2006 

Dr. Surendra N. Kumar 
STAT Analysis Corporation 
2201 W. Campbell Park Dr. 
Chicago, IL 60612 

NVLAP Lab Code: 101202-0 
Dear Dr. Kumar: 

1 am pleased to inform you that continuing accreditation for specific test methods in Airborne 
Asbestos Fiber Analysis (TEM) is granted to your organization under the National Voluntary 
Laboratory Accreditation Program (NVLAP). This accreditation is effective until June 30,2007, 
provided that your organization continues to comply with accreditation requirements contained in the 
NVLAP Procedures. 

Your Certificate of Accreditation is enclosed along with a statement of your Scope of Accreditation. 
You may reproduce these documents in their entirety and announce your organization's accreditation 
status using the NVLAP logo in business publications, the trade press, and other business-oriented 
literature. Accreditation does not relieve your organization from observing and complying with any 
applicable existing laws and/or regulations. 

We are pleased to have you participate in NVLAP and look forward to your continued association 
with this program. If you have any questions concerning your NVLAP accreditation, please direct 
them to Thomas R. Davis, Sr. Program Manager, Laboratory Accreditation Program, National 
Institute of Standards and Technology, 100 Bureau Dr. Stop 2140, Gaithersburg, MD 20899-2140; 
(301)975-4016. 

Sincerely, 

j6ctJA sS- Auy<JLJ> 

Sally S. Bruce, Chief 
Laboratory Accreditation Program 

Enclosure(s) 

NIST 



United States Department of Commerce 
National Institute of Standards and Technology 

Certificate of Accreditation to ISO/IEC 17025:1999 

NVLAP LAB CODE: 101202-0 

STAT Analysis Corporation 
Chicago, IL 

is recognized by the National Voluntary Laboratory Accreditation Program for conformance with critena set forth in 
NIST Handbook 150:2001 and all requirements of ISO/IEC 17025:1999. 

Accreditation is granted for specific services, listed on the Scope of Accreditation, for: 

AIRBORNE ASBESTOS FIBER ANALYSIS 

/*^nx 
\ 

2006-07-01 through 2007-06-30 

Effective dates \ 
'^reso**" 

For the National aiional Institute of Standards an and Technology 

NVLAP-01C (REV. 2005-05-19) 



"Nnt^r f f \ ( ^ National Voluntary 
-Kl \ J I b / r ^ j ^ Laboratory Accreditation Program 

SCOPE OF ACCREDITATION TO ISO/IEC 17025:1999 

STAT Analysis Corporation 
2201 W. Campbell Park Dr. 

Chicago, IL 60612 
Dr. Surendra N. Kumar 

Phone:312-733-0551 Fax:312-733-2386 
E-Mail: SKumar@STATAnalysis.com 
URL: http://www.STATAnalysis.com 

AIRBORNE ASBESTOS FIBER ANALYSIS (TEM) NVLAP LAB CODE 101202-0 

NVLAP Code Designation /Description 

18/A02 U.S. EPA's "Interim Transmission Electron Microscopy Analytical Methods-Mandatory and 
Nonmandatory-and Mandatory Section to Determine Completion of Response Actions" as 
found in 40 CFR, Part 763, Subpart E, Appendix A. 

2006-07-01 through 2007-06-30 
National Irmitute of Standards and Effective dates For theliational InJtitute of Standards and Technology 

Page 1 o f 1 NVLAP-01S (REV. 2005-05-19) 
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Attachment G 

Twin Cities October 2006 Climate Data 
Western l\/lineral Products - Pliase II Minneapolis, Minnesota 

PRELIMINARY LOCAL CLIMATOLOGICAL DATA (WS FORM: F-6) 

STATION: 
MONTH: 
YEAR: 
LATITUDE: 
LONGITUDE: 

TWIN CITIES 
OCTOBER 
2006 
44 52 N 
93 13 W 

TEMPERATURE IN F: :PCPN: SNOW: WIND :SUNSHINE: SKY :PK WND 

= = = 
1 

DY 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

=== 
SM 

AV 

: = = = = 
2 

MAX 

84 
84 
77 
63 
62 
67 
80 
69 
53 
53 
48 
39 
44 
48 
62 
56 
55 
40 
39 
49 
42 
40 
39 
45 
52 
49 
57 
51 
56 
67 
36 

; = = = = 
1706 

55.0 

==== 
3 

MIN 

48 
58 
54 
48 
39 
46 
57 
51 
39 
37 
28 
25 
36 
32 
29 
48 
39 
35 
32 
31 
32 
26 
30 
26 
33 
33 
29 
35 
29 
33 
24 

==== 

: = = = = 
4 

AVG 

66 
71 
66 
56 
51 
57 
69 
60 
46 
45 
38 
32 
40 
40 
46 
52 
47 
38 
36 
40 
37 
33 
35 
36 
43 
41 
43 
43 
43 
50 
30 

=== = 
1142 

36. 8 

: = = = = 
5 

DEP 

11 
16 
11 
2 

-3 
4 

16 
7 

-6 
-7 

-13 
-19 
-10 
-10 
-3 
3 

-2 
-10 
-12 
-7 

-10 
-13 
-10 
-9 
-1 
-3 
0 
0 
1 
8 

-11 

= === 

: = = = = 
6A 

HDD 

0 
0 
0 
9 

14 
8 
0 
5 

19 
20 
27 
33 
25 
25 
19 
13 
18 
27 
29 
25 
28 
32 
30 
29 
22 
24 
22 
22 
22 
15 
35 

: = = = = 
597 

: = = = = 
6B 

CDD 

1 
6 
1 
0 
0 
0 
4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

==== 
12 

7 

WTR 

0.00 
0.00 
0.02 . 
0.00 
0.00 
0.00 
0.00 

T 
0.00 
0.00 
0.15 

T 
0.00 
0.00 
0.00 
0.18 
0.01 
0.05 
0.00 

T 
0.00 
0.00 

T 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.41 

8 9 

SNW DPTH 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
T 
T 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
T 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

T 

MISC 

0 
0 

- 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

= = = = = 

= = = = 
10 11 

===== 
12 

AVG MX 2MIN 
SPD SPD 

8.3 
4.0 
11.4 
12.5 
4.2 

14.2 
16.2 
11.4 
7.5 
3.8 
16.4 
18.9 
21.1 
9.4 
.6.2 
11.1 
9.7 

11.0 
6.0 
6.0 
9.6 
8.9 
9.0 
4.4 
8.9 
7.1 
7.4 

10.7 
5.1 

15.0 
16.4 

: = = = = : 
311.8 

10.1 
-> # 

18 
13 
31 
25 
10 
23 
30 
22 
17 
12 
30 
31 
32 
22 
21 
24 
24 
18 
14 
14 
16 
17 
16 
12 
17 
13 
23 
22 
15 
31 
31 
= = = : 

DIR 

170 
360 
360 
20 

130 
170 
170 
320 
360 
170 
320 
280 
280 
290 
160 
160 
270 
290 
280 
330 
320 
310 
320 
150 
110 
80' 

320 
280 
140 
270 
290 

FASTST 
32 280 

==== 
13 

MIN 

M 
M 
M 
M 
M 
M 
M 
M 

• M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

; = = = = 
M 

14 

PSBL 

M 
M 
M 
M 
M 
M 
M 
M 
M 

• M 

M 
M 
M 
M 
.M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

PSBL % 

= = = = 
15 

S-S 

2 
4 
8 
7 
1 
5 
8 
8 
9 
8 
9 
9 
9 
3 
5 

10 
9 

10 
9 
8 

10 
9 
8 
6 
3 
8 
3 
5 
1 
5 
5 

204 

7 

!= = = 
16 

WX 

13 

1 
1 
1 

1 
1 
1 
8 
1 

18 

18 

==== 

# 

: = = = = = = = = = = 
: 17 18 

SPD DR 

26 170 
21 30 
40 10 
35 30 
14 140 
31 170 
39 160 
28 290 
28 30 
15 210 
39 320 
41 270 
46 280 
28 310 
24 160 
30 160 
30 270 
24 290 
17 280 
20 360 
28 10 
22 310 
28 350 
15 140 
22 110 
17 90 
32 310 
28 320 
21 150 
39 280 
41 290 

: = = = = = = = = = = 

MAX(MPH) 
46 280 

NOTES: 

# LAST OF SEVERAL OCCURRENCES 

COLUMN 17 PEAK WIND IN M . P . H . 

PRELIMINARY LOCAL CLIMATOLOGICAL DATA (WS FORM: F - 6 ) , PAGE 2 

I:\WO\START3\077\36907TBL2.DOC Page 1 of 2 077-2A-AAGU 

This document was prepared by Weston Solutions, Inc., expressly for U.S. EPA. It shall not be released or disclosed in whole 
or in part without the express, written permission of U.S. EPA. 

file://I:/WO/START3/077/36907TBL2.DOC


Attachment G (Continued) 

Twin Cities October 2006 Climate Data 
Western Mineral Products - Phase II Minneapolis, Minnesota 

STATION: TWIN CITIES 
MONTH: OCTOBER 
YEAR: 2006 
LATITUDE: 44 52 N 
LONGITUDE: 93 13 W 

[TEMPERATURE DATA] [PRECIPITATION DATA] SYMBOLS USED IN COLUMN 16 

AVERAGE MONTHLY: 45.9 
DPTR FM NORMAL: -2.7 
HIGHEST: 84 ON 2, 
LOWEST: 24 ON 31 

TOTAL FOR MONTH: 0.41 
DPTR FM NORMAL: -1.70 
GRTST 24HR 0.18 ON 15-16 

SNOW, ICE PELLETS, HAIL 
TOTAL MONTH: T 
GRTST 24HR T ON 23-23 
GRTST DEPTH: 0 

[NO 

MAX 
MAX 
MIN 
MIN 

OF DAYS WITH] 

32 OR BELOW 
90 OR ABOVE 
32 OR BELOW 
0 OR BELOW 

0 
0 

13 
0 

[WEATHER -

0.01 INCH 
0.10 INCH 
0.50 INCH 
1.00 INCH 

- DAYS WITH 

OR MORE 
OR MORE 
OR MORE 
OR MORE 

4 
2 
0 
0 

9 
X 

FOG OR MIST 
FOG REDUCING VISIBILITY 
TO 1/4 MILE OR LESS 
THUNDER 
ICE PELLETS 
HAIL 
FREEZING RAIN OR DRIZZLE 
DUSTSTORM OR SANDSTORM: 
VSBY 1/2 MILE OR LESS 
SMOKE OR HAZE 
BLOWING SNOW 
TORNADO 

[HDD (BASE 65) 1 
TOTAL THIS MO. 597 
DPTR FM N0R2y[AL 81 
TOTAL FM JUL 1 793 
DPTR FM NORMAL 72 

CLEAR (SCALE 0-3) 
PTCLDY (SCALE 4-7) 
CLOUDY (SCALE 8-10) 17 

[CDD (BASE 65) ] 
TOTAL THIS MO. 12 
DPTR FM NORMAL 9 
TOTAL FM JAN 1 1051 
DPTR FM NORMAL 352 

[PRESSURE DATA] 
HIGHEST SLP M ON M 
LOWEST SLP M ON M 
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Attachment G (Continued) 
Climatological Data for October, 2006 
Column Identifiers and Abbreviations 

1 Column 

1 
2 
3 . 
4 
5 

6a 

6b 
7 
8 
9 
10 
11 

12 
13 
14 
15 
16 
17 
18 

Column Heading 

Day 
Max 
IVIin 
Avg 
Dep 

HDD 

CDD 
Wtr 
Snw' 
Dpth 
Avg 
Spd 

Dir 
IMin 
Day 
S-S 
Wx 
Spd 
Dr 

Description 

The day of the month 
The day's high temperature 
The day's low temperature 

The day's average temperature 
The average temperature's departure from normal 

Heating Degree Days (65 - 4vg = # of HDD). Use when the average temperature is less than 
65 

Cooling Degree Days (Avg - 65 = # of CDD). Use when the average temperature is greater 
than 65 

The water equivalent of the day's precipitation 
The day's snowfall 

The depth of the snow, measured at 6 am central standard time 
. The average wind speed in miles per hour 

The fastest 2 minute wind speed in mph 
The average direction of die wind speed, using 360 degrees of a compass. 90 is a wind from 

the east, 180 from .the south, etc 
The number of minutes of sunshine received during the day 

The percentage of possible minutes of sunshine 
No longer used 

Weather (wx) codes for the day. See list of codes on bottom of summary 
The highest wind gust for the day in miles per hour 

The direction of the day's peak wind gust 

Units 

-
T 
°F 
°F 
op 

days 

days 
inches 
inches 
inches 

miles per hour 
miles per hour 

compass'' 
minutes 

Percentage 
-
— 

miles per hour 
compass" 

NOTES; 
Avg: Average. 
1V1AX(]V[PH): Peak wind speed and direction. 
IVIisc: Miscellaneous (refers to columns 11 and 12). 
PSBL: Possible (refers to colunm 15). 
SLP: Sea Level Pressure (inches of mercury). 
SM: Sum. 
- - Not applicable. 
°F - Degrees Fahrenheit. 
° - Degrees. 
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Westem Mineral Industrial Site - Phase II 
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ATTACHMENT H 

Photographic Documentation 
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ATTACHMENT H 
Photographic Documentation 

Site: Westem Mineral Products - Facility Property (HHID #1653) 
Photo Number: 1 Date: October 17, 2006 
Direction: Northwest Photographer: M. Castillo 
Subject: Perimeter air monitoring during excavation activities 

Site: Westem Mineral Products - Facility Property (HHID ffi 653 j 
Photo Number: 2 Date: October 17, 2006 
Direction: Northwest Photographer: M. Castillo 
Subject: Boundaries of exclusion zone during the 2006 removal action ' 
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